Leptin in end stage renal disease (ESRD): a link between fat mass, bone and the cardiovascular system.
Adipose tissue is now considered an important system operating strictly in concert with other systems. The adipocyte is the main producer of two pleiotropic compounds, leptin and adiponectin, modulating inflammation and having multiple effects in disparate organs including the cardiovascular and the central nervous system. Leptin has disparate influences on various physiologic and organ systems including glucose homeostasis, hematopoiesis and the reproductive and cardiovascular systems and is a crucial hormone for the regulation of food intake and body weight. Peripherally, leptin modulates insulin sensitivity and high leptin triggers insulin resistance and vice versa. Obesity, a situation where circulating leptin attains very high levels is accompanied by increased bone mass, a phenomenon which may depend on direct stimulation of osteoblasts by leptin. However in animal models the stimulating effect of leptin on the osteoblast is counterbalanced by a strong inhibitor effect on bone formation in the central nervous system. Two recent studies reported an inverse link between leptin, bone mass and PTH in dialysis patients suggesting that leptin may be implicated in low bone turnover in these patients, likely by a mechanism involving the central nervous system. Leptin induces vascular calcifications in vitro. In uremic man leptin is unrelated to valvular calcifications but predicts incident cardiovascular events in overweight and obese dialysis patients. Leptin seems to be a relevant player in the emerging connection between bone and cardiovascular alterations in patients with end stage renal disease.